The role of syndecans in the regulation of body weight and synaptic plasticity.
Body weight is tightly regulated by a feedback mechanism involving peripheral adiposity signals and multiple central nervous system neurotransmitter pathways. Despite the tight regulation of body weight there is an increase in the prevalence of obesity and overweight in Western society. Obesity and overweight are conditions of excess body weight stored as fat. Syndecan-3, a member of the syndecan family of type I transmembrane heparan sulfate proteoglycans is a novel a regulator of feeding behavior and body weight. Syndecans are extracellular matrix molecules (ECMs) that modulate cell adhesion, cell-cell interactions and ligand-receptor interactions. The finding that syndecan-3 can regulate body weight is novel and provides a unique link between the extracellular matrix and body weight regulatory mechanisms. Uniquely, hormones such as leptin previously thought only to regulate body weight by modulating neuropeptide levels, have now been demonstrated to regulate neuronal plasticity in the hypothalamus. ECMs and syndecans have long been recognized as regulators of plasticity. Therefore, this review will focus on highlighting the role of syndecans and in particular syndecan-3 in neuronal development and synaptic organization and how these processes may integrate body weight regulation. As part of this review, we will highlight how syndecan-3 can mediate the activity of adiposity signals, such as leptin, and facilitate changes in neuronal plasticity.